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[«B£] mm* 

mmto&m wmmmifczftffl-t&tfv*-?? k> Humanin 

[WSD TSB (a) tfett (b) lcfB«<D5KU^y^F„ 
( a ) mPm^ : 4 £ fett 6 (CfB*©7 ^ ^ g£B2?!lfr *> U K. 
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(b) XiKV* 7+ ]f y#mtUy<n*!*X;4* *mm*KTn 

(c) WE^y^^FKHS^-i-ftJSttt:*^ 5ft^SSiRt5I& Sr^tf* 
St. 

[3&«8©f*i8lffc3ii8] 

[0 0 0 1] 



[-0-0 0 2] 



y;i/y/\-f T-^CAIzheime^s disease; kV) ft tf3Km$L2 ft X 

ttCltj£46a®#fe«& #gMrtA«%(intraneuronal tangles), fcitf 
FlCilJglftJft©^ (congophilic dence core) £#o|ffl8§#.:gAS£ 

©#ililHfl&SBctcJ:y, Zl©3g0ffl^J*|8gi©£TT-tt:fcWCL3, ^©#<S: 
[0 0 0 3] 

*»tt©**ttAD (FAD) ©MHie^tLTtt, 4o©M4S^-^: V64 
2I/F/G APP (R^ti 695T5 ^fcifoAPP-efe* APPg 95 ©%©) , KM595/596 
NL APP (KL-APP) , yi/t-UXPSj-lHSMft, £ <fctfPS-2£J|f*:##:fe-*-5. 

APP©3o©V642S2ES cDNA Fll K-51flS»C»3il 
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S*fe«r©«*K:lt^*> 3*i&OFAWte^»««. Wfi<iriBra)«ffi9Et:3ISjB 
3 IfSI fc&^HSBSr^abTjltttly*: (Yamatsuji, T. et al. (1996) Scie 
nee 272, 1349-1352) . *J«**#»^^ft#««B*«:fflV^fe 
*B<Z)y^-y*Cj:S*H8C<koT*«BS*l& (Zhao, B. et al. (1997) J. Ne 
urosci. Res. 47, 253-263; Bursztajn, S. et al. (1998) J. Neurosci. 18, 9 
790 9* Luo, J. J. et al. (1999) J. N e urosci. Res. 55, 029 - 42) , *UC%8 
£ Wolozin&Hu FADK^SM M141I PS-2 # PC12 <B«fc;B^T**CiHB0E 
(DttmZM&b&Z. £ (Wolozin, B. et al. (1996) Science 274, 1710-1713) . 
■eUTFADBKtJE* PS-1 *\ TU>A«<3DT3Kh-S/^&»a»-rsrt (Woloz 
in, B. et al. (1998) Neurobiol. Aging 19, S23-27) SrjlffiLfco ^MPS-1 
t>\ n^mm^^mmt^ (Weihl, C. C. et al. (1999) J. Neurosci. 19 
, 5360-9) <D%\ $.fc\tWmMMmzttLm%k%:1fctz.-&^ (Bursztajn, S. et a 
1. (1998) J. Neurosci. 18, 9790-9) <Dfr4f-5*tt, ^lfr<Z>&*6#$S£ *lT V* 
2>&<D(D, APP^<fcOTS-2(DFADS^M^WSM^^5[^^3t-^^JC®^CD 
5&ifete&VN 0 £*>K1. PS-llCoWT*. Ai3^^#S^-(trophic factor) CD 

3£ (Guo,, Q. et al. (1996) Neuroreport 8, 379-83; Zhang, Z. et al. (19 
98) Nature 395, 698-702; Guo, Q. et al. (1999) Proc. Natl. Acad. Sci. U. 
S.A. 96. ,4125-30) , £ J?£MPS-1 %mMftmir$> h 5 P Z ^ V 

mB¥*&K**mmXKtt'tZ&&&1filK*& (Czech, C. et al. (1998) Ne 
uroscience 87 , 325-36) Z. t & V M b«t§g£ *IT t£^Ts SEfclCD 

4S0FAD»e^ (V642MSMAPP. NL-APP. PS-1SE*#. J: PS-2SH&) © 

[0 0 0 4] 



3 



ffild£4f 2000-3085380 



11-264679 



Kfc «fc <Dmm *. g#rr •& z t £ mm t -r s „ 

[0 0 0 5] 
CiSm£8?&-3-6 ©#g] 
*^#ttrn^T'C mm i &j'n/yr\J*?-ffim&Sk V642I r^n^f Kbu 

t^fei^ftg (VR42I app) pmmmrftmir&wmmMm (fh/fcr/vr^t) 

fit-TV^ (H|g$a}®#^ PCT/JP99/04771#J8O „ 3©*T*«, V642I APP# F 
ll#g«ISa(CfeV>TX^^>fy>«tgitCjS#LT^31i-S 0 Fll/EcR/V642I ifflBS 
^-f y > i; 2 ~ 3 EM > ^/<- h -f 5 3 1 1C J: *K «#£T ©fflSS*<«9 

K&g&W. Zl©Fll/EcR/V642I iffiffiS:, V642I APP1C 

[ 00 0 6 ] 

T)VV/\J-?-m (AD) B#^«fcy#^L/fc«31cDNA5-fy^'J-S:h9>X 
7:n*^H>bT. V642I APP iZ&ZttmffiB&ttfrib&Z&v felHfi&fcJl*?^ S 
5 i Xh95'^lCi;SX^'J-x>^#S:4S»Jig1-ii:{C«}:y, V642I APP 1C 
«fcS#Sffl^5BS:««1-.5ff««;*l5^S:ll^-r.5ii:(CfigJ5frb7te Humanin cD 
NAi:i&cJ^P>tvfcr©^D->«, §91*247$ ^©sKU^* Kb 
tfiy, AD(Cg§jS-rsW^|S5E, -f&*>*> V642I APP. RM595/596NL APP. M14 
6L 7U1>-V >(PS)-1, fc-ktf N141I PS-2 (Ci: VM*$tt5>#SaiflS5E?: W 
x^-«ri;«U£„ £*ilc*fU h jl»$c 

USE (spinocerebellar atazia) (HD/SCA) iCR&LfcjKy 5 > U if- h 

Q79 MWi&ffi^ffi&Wmi£{t& (familial amyotrophic lateral sclerosi 
s; FALS) tCggjf bfc S0D1 ^M*lC*S#SS'ffilcMbTli^$:5%$^*^ 
fc„ Humanin cDNA£#ii£||Bflg{C h7>^7i^>>3>tfei:r5, fi?$Wg 
£*XS^^K#g££;ft,fe&. «*±»lC^$^10/tM©L'^;i/lC^bfc 
„ Zl©«f#±*{Ctt. V642I APPlZ&ZWmffimttfrb<DtiM%UmZ7fiirO>iZ 
+^«:?SS*^*4T,TVNfc„ Humanin jKU Kfe* fe. 
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S*fcfcofc. iKU^^K©«JtftSCitT?Sttfc«*l/fe»*, 8#g©Cys£; 
14# B © Ser # Ht & 2> Z. t #fl ® h fe . C8A©g& tt U X * a - tSffi & 5££ tC 

t±» l~10nMT, 4«t-^T©AD&e^*>£©^£fc«SflUBS:3sLfc. Huaanin 

MMMFfc«*L&#. c8AJctt*©sttttji&*ia*»ofc. r*i&*r*w;jKy 
g e5 1 -r « km m # & © m #& iz * t» < jt «k -r * t n * e> ti « . 

[0 0 0 7] 

♦Willi, iDKN]t-r«#&«M0E^&IIMlft«IM-r«trX«:4«U^^ Ffc 

J: u iyjMMSHctt. 

T I H(a) tfett (1) i ea a«<D il tU--^7 F; 

(b) B8?!l##: 4 sfcfc«6KfB*©7 5 .^IJWCfcMT, 1 £ feRRCTO)? 

: 4 * fe a 6 {cia*© r 5 y wow* e> * * # y ^ ^ f t «*» c h#4 
dfy^y^F, 

(2) (1) tciB*©5Ky^^Fi:fifi©jKy^^5 1 Ki:©»-&5Ky^y^K 

(3) (1) (2) IcttBCDtfyt?? FtSDNA, 

(4) (3) tC|B«©DNA^#A^tlfc^^f-. 

(5) (4) tB«0/<**-S:IM»"r<bl8±«IB, 

(e) (5) {ciB«©«±anjas:««u, a^a-efc^y^^FfciiE*^* 
BSfctt-toJBSiitii^&iaJK-rsxeft^tf, d) *£f* (2) tcia*©^ 
y^y^F©sgit#& 

(7) (i) icfMKD^y^y^FftWttMJilKiMld-ttexSft^tr. #« 
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(8) (i) KfB«©jKyc^f-K*fett (4) izmm<DK^ t-zmmmft 
O) wikmmRW®MT'&z>, (8) izmm<Dm.mm^.m. 

(10) #SJEtttfp-53K*©^|»afeH:«&«K:ffl^&*v*. (8) $CgB«tf> 

(11) T;i/^A-fv-^<Q^Bfe^fet±^irw^^^.a (8) rffiMfrnpg 

(12) (1) CBIKOaKy^^KKHS^-j-SSt*, 

(13) S*CB«©**BBJ9*»63St*DNA*fctt-e©ffi*MRJCffi 
15*? l/3r?K£*& (1) ce*©jKU^^K&n- K 

■TSDNA©ttffi*fe{i^#{CMV^e>tlSDNA, 

d4) (i) {ciB*©^u^^K(c^-rsft-&fe©^^u-->y*s 

(a) atiKv «'7 7- ncttttwwtttata tt&xe, — 

(b) «*y^^Ki:*tW«»i:©lg#iStt«:*mi-»xa. 

[0 0 0 8] 

**KMWW*. *AIS*#*IBU&. Huaanin *i)^f K©7 5;1W! 

X? VT&V. 7KjlOAM<OiiST'ffi?n«ft5:^-r. Hu. 
anin ®7S ;SIi*t*5 HNG (S14G) (ffi^j## : 6) it. Humanin JCit 

100~1000«*^7>*:J-#--f:X»*fcS*Ufc. **W0>iK V 
Hiwanin fe,fcyt HNG Jl-S, 
[0 0 0 9] 
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^JgtJJtCj: *A Humanin ©C*tC FLAG # V (DYKDDDDK) fcttiDLTt) 
. Wf£«««Mmc^g£#;t&^rfc#jS2*lfe 3 ) . £<=>tC, Huaani 

n ©CtS 4T5 7^ (KRRA) ^©T^ytCfiLt*, Humain 
«©#a««ff«&*bTV>fe (£&M5) . r*l*>©*Htt, Humanin -Hfctt 
HNG JBRftCXft&WA-*-«r£lC.J:o-r, Humanin *fett HNG fcH 

» » fe a^s a « ± ©ftm#gf #jg jtis tk ! j ^ -/ 5E k fr W7* a * 1 t-um 

LT^S. tjeoT^WO^U^y^ KCtt, Humanin (B£I#-* : 4) 
HNG (SB#I#^: 6) ©T 5 7 KIB^JtCfcVM:. 1 * fcl±iJ<H©T ^ J KtfMgl 
, #A, SJ:tF/*fcl±#*Dl/fcT5/Kffi?rjS:#U Humanin H 

NG fc««»K:H<*fc#y' , C:/? : F#***lS. rHumanin HNG &«|Btt 

CH*j fctt, »«t3!fe*jKy^y*-K««AD(CBma-<-&#»<BBJES:#M9-r**S 

fii ««) *®ttwmmm m^s^y hkak*j««*) ic^ws app, ps- 

1. £/ctl PS-2 ©gg^ft: (M^-tf V 642I APP . NL-APP. M146L PS- U j3J :tf Nl ~ 
411 PS-2) «D?8^tC«kl>3l£igz:$*l5ff!U ?!Jft#igig#^©A/3 (#J*tfA01- 
43) ©SsimcioT^SI^jgZlStiSo *I6W©^U FtCi*, cl*ve>©AD 

(C f -5 WBIMg0EC!)4> * < £ * v> -f 5: *P«ff -5 ?S4£ & * L T ^ 5 % © # 

7L\iS.-%.ffi rm&mm&^ PCT/JP99/04771j #jgo T&jg-r.& Z. 
€>. 

[0 0 10] 

pp. 3-74, JMHfc^HA, 1992^) . F©£-j£fttt, 

«ffilfrJ&«©^-f;ft{Cj:oT*&t>„ -&*DKAffl#«-^*tt4*« 

»SEJM»Att!feifK:J:y Humanin cDNA 3) (C^JIfc^AU rtl 
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[0 0 1 1] 

. »jmb. yijj-^awg. :/n y^-tomm. v 

U =ia^A4K. iBS^g. *x;/ft& 'J i'lfSt. ft 

[0 0 12] 

-i-|g*©sciEtt, jKy*^Fic#*-i-**«*©*K, jku^c^k 

©*«tt*fclttBW»frtt©«lilU *«^tt*U F©?Stt©*]»^S:Bl» 

^ OWy*?? K&««tS75 /^©^©iriBSov^-rti^A^si**©^© 
r -r*/Mk> r^K#, y>a&, r$y*> ft***^**, 

£©*##, «Mb4HF#***i*. jKy^y^FttiafrKHg 

[0 0 13] 

*««!©3Ky^^FS:«t^tST^ygl«, Lftfe.ttr/tfeSWT'feS.l 
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K©^^ K«f^tt, as*^*- K«££l#©#**S£K:«lt'**zi:# 

l/*fB*-f*7 3©«|g&«Mbfe^$:S8H-b^1-S. *»IB©*U 
[0 0 14] 

©DNA©**{*#{CffiIPBStl-r, -&JSDNA, -TVADNA, cDNA &if*S#**lS„ * 
^^©DNAfCtt, g2#J#-§- : 3 Tat Stl -5 Human in fen- K"f ScDHAtf-grSftS 

#?6f¥§©DNA«, 3f-tCjf AbT**93©JKy F©£jg(CfUM'r£ 

*»«©sKy ^©^©fca&icjgVNb^fai-^S-^fcLTii, 

A#a.n^>f ;i/^-SfSBjBS^s (Okauoto et al., J. Biol. Chen. 270: 4205-420 
8, 1995) , pcDNA-CB03fflfl&2& (Takahashi et al., J. Biol. Chem. 270: 19041- 
19045, 1995) , feitf F-COSiffliSm (Yanatsuji et 
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al., EMBO J. 15: 498-509, 1996) fciftf^tf^tl&tf. r*l<blCiS3PK£ft& 
[0 0 15] 

ft fe g u ^ 7* k 7 > * j^-f x t area b fe. shmmcs 

[0 0 16] 
[0 0 17] 

%flt8fCj5*3tl«J:3IC, a Humanin (BN) JK'J^^Ktt, n 

flS^«CD«S«««H0nM«J:T-#«iWI8?ES:afM-rs^ttS:^L. l~10*tll©igg 
T***<D*|r«i§tt£5*Ufc. HNG jKU Ktt, JftlOnMifefctt^tlJ: »J 

lot, *3MI©#y*:/*- F£3£gJt£'<?*-S:E^fcbT/g^T> ^fe-f- 
?§Sfc££^e>3fc&T?fBT'&£2:%;te>ti.S„ # -©fg-£2r8iti. in viv 
o T&oT* ex vivo T'&oT&J:^. ite^fefCffl^S tc#><D<<9 Z 

iiLTH rsVf-f aav (y-5Vttfftf-f/i/;0 ^ 

;i/'<^. , >-^;i/X^<i' ^ — O^ftlt) Robbins and Ghivizzani, Pharmacol. Ther 
. 80 : 35-47, 1998) , 1/ h U "7^" ;i/X^# # — (Engel and Kohn, Front. Bios 
ci. 4: e26-33, 1999) , VyfZ-i)\/X'<9$~ (Lundstrom, K. , 1999, J. R 
ec pt. Signal. Transduct. Res. 19: 673-686) &^S«^6ri:^#^e>W 
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[0 0 18] 

, #(cr;i/^/A-Yv-^ptf e>ft*. ;r*i*^0ffl&;fre>T;i/y/\>fv-jBK: 

feV^TWfeMBS^CDM^?F,^$Br■^>^^^ HH^^yl^t^^i^.T^x^> H Nishimntn et 
al.,1997, Adv. Pharmacol., 41: 337-368) . £©ifflflB56K:Hu APP (I. Nishim 
oto et al.,1998, Neurobiol. Aging., 19: S33-S38) ^zfl/iz — Vy (Nishimu 
ra et al., 1999, Clin. Genet. 55: 219-225) ©&£a©?Sttft,#B8^ UT V* 

li«Btt©»ttKKjHH^ft|^ft^l»^*3^irRriBTf** (T. Kirino, 1982, 
-Brain-Se s., 23 0 : 57 69) „ - t ©fiS, iSijfe&fP^ (M.H. Pol yme 

ropoulos et al., 1997, Science, 276: 2045-2047) . tJf^ l^— /.Mfc(L 
ewy bodies)^ (M.G. Spillantini et al., 1998, Proc. Natl. Acad. Sci. USA, 9 
5: 6469-6473) , *?>ffi{C#e>5?ir*fc if% % ?&}S^Kf©#*i:«;S. * fc, 

app©®*^"*** aplpi &3*tt*7n-if^i¥©liCaiie^i:^fc*i 

X\^2> (Lenkkeri, U. et al., 1998, Hum. Genet. 102: 192-196) rt^?>, 
[O O 1 9 J 

#*>l iwbau mmm. 

[0 0 2 0] 

x», ttjew, ^HRrt, #§si£f*u jsirft, *fctt«pflsnc<T*?n^* 
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[0 0 2 1] 

% . Hunan i n# U "5 ^ K * fe tt r tv fc R « <Dttft*U»E4KKftU§ & M * « %> © 



T'&tUi, lnMJ«±, jfJKIi 10nH#±, h<lt lOOnM 



* L < it lOpMJSUu & »J «F * L < tt 100 P MJ«±, £ »J # * U < l± lnM& Jt £ 

<fc o TSStfcg* -5 r ttfniffiT*&&. 
[0 0 2 2] 



i-)lifimt. «X.tf Humanin ^>HNG. * fett^tve>©95^^^ F&KHU 3 

fPStt, ^©^(CSeoT^^r^Af-e^-S (Ed. Harlow and David Lane, A 
ntibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988) „ 



1 2 



ffilEff 2000-3085380 



11-264679 

) 

rfttcj:»jmia*ife«tfttt, #»tf!©>Ky F©tRJR©fc<sMCjgv^*i 
[0 0 2 3] 

Hunanin t, t < Humanin K©jftt** fctt#Siffi*KS:^tfjffiif«rtiS 

^srktf-essBrtBtttf&.s. «i^.«ratJADjii#tft), ^©hn^s©®^ 
a«, jKv%Aicit^*iis©it=ff*<Jita-e, ^&#*&Tfc£^tgft#%;ie>*i& 

y ^ ^ K 1/ * * £ =e n * - -r •& r £ %> % tv £ . 

[0 0 2 4] 

£ *><fcV^ Fab, F(ab') 2 , Fv, * fclt*tit 3 <Dmffi!®-tf'£'£tl&. 

[0 0 2 5] 

Humanin Srn — Ki"5DNA (£^#-9: 3) SfciJ -£©*!«« 

iitt, ah, G:cc»msMfrb*z2*mmk<D-jj<7>mictt-r2>m%<?>mi:m-t> 

ffiffi^j-efess^-tcis&ti-r, <J>fc<£*70X, &*i,<id:4>&<£«50% . «fc 

y»*b<tt80X. S&fC^fS L<tt90X«_h («IAK95%J«_h) ©|g*BB^J± 
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V 

©H-ttSr^-TtltfJ:^. mPiam-mt. TAUschul, S. F. et a 

1., 1990, J. Mol. Biol. 215= 403-410j lCiB*©£&lCi£o T&fe? S Z. t & 

[0 0 2 6] 
[0 0 2 7] 

SiffitSIg. fcitf (c) *mw<DtfV<rr* Flc*g-&1-£tg<t$£3fr-r<Mb 
[0 0 2 8] 

[0 0 2 9] 
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[0 0 3 0] 

^ k £ is^-r •& * > * ft & LT^zzttf^mztiz mm tr-nrnm® 

, *?§re©^y^:^ L K{cife|£^5*>/\°>»W(7)x* v --^y*mm-t 

[0 0 3 1] 

£J§M£3-&. «?f$Lfc#?glil©!Ky K&ffl^tfxxh'Ji^ii^T" 
n^N >^&fCJ:*;x? U-->^bfc»J, GAL4 DNA^^^if© DNAj&gltr 
^^»Kfe J: tfCALa<E?ffittft;1H«iB!ifg><EgjSttfb^^ , J Ffr , I A tM x* *fr 
flOaKU^* Kfei^^^^A^fth©®^-^ >A^Ki:bT|g3K3-&. DN 

[0 0 3 2] 

FlUHflS. PC12MSS(L.A. Greenefc itfA.S. Tischler, 1976, Proc.Natl.Aca 
d.Sci.USA, 73: 2424-2428), NTERA2jffl|g ( J . Skowronskifc J:tfM. F. Singer, 1 
985, Proc.Natl.Acad.Sci. USA, 82: 6050-6054), SH-SY5¥^Jflg(L. Odelstad et 
al., 1981, Brain Res., 224: 69-82) <b 
[0 0 3 3] 
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^~m<D^m>pmm^<D&m&%7L 6*1*. 

[0 0 3 4] 

— V 6 42I AP P c DNA ^f M M Ba ft T ^ S (Yama t suji, T. el a l. (1996) S c ie ir 
ce 272, 1349-1352) . PS-1 cDNA CD M146L^Mftfe<fctf PS-2 <D N141I^Mft 
lit. -fft-^ft Peter St. George-Hyslop^± (Sherrington, R. et al. (1995) 
Nature 375, 754-760) . fc<fctf Luciano D' Admiotf± (Wolozin, B. et al. (1 
996) Science 274, 1710-1713) i;»J#»Sftfe 0 **j6«TB^fe^T0>FAD» 
te^te pcDNA (Funk, CD. et al. (1990) Proc. Natl. Acad. Sci. U 

SA, 87: 5638-5642) fCn-K£ftT^£ 0 S0D1 cDNA <D FALSB8St£*# (A4T 
. G85R. G93A) (Takahashi, H. et al. (1994) Acta Neuropathol. 88, 185-8 
) . 33<fctf PDN-E/G5H-Q79 it, -£ft-£ft Shoji Tsujiff± (Niigata Universit 
y School of Medicine, Niigata, Japan) , jS Akira Kakizukafl|± (Osaka 

Biomedical Research Center, Osaka, Japan) <fc U ^rgt £ tl e Humanin %n 
K PHN ft, Humanin DNA £ pFL AG-CM V-5a^ # - (pFLAG) 

(Eastman Kodak) CD/KU * 0 h JC|*Ab*t«gSLfc„ «#JCtt. P 
FLAG-CMV-5a^x^ EcoRI Kpnl TSJKJrU Humanin?: n - K*t£ 

i2>X^^>fV- (5* -AATTCACCATGGCTCCACGAGGGTTCAGCTGTCTCTTACTTTTAACCAGTG 
AAATTGACCTGCCCGTGAAGAGGCGGGCAGGTAC-3 , /BB#J## : 1) ^T>^"fe>^^^ 
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^ v _ ( 5 » -CTGCCCGCCTCTTCACGGGCAGGTCAATTTCACTGGTTAAAAGTAAGAGACAGCTGAACCC 
TCGTGGAGCCATGGTG-3' /HJJQfll"^" : 2 ) £ a > Ufco I^^^U* 

fcfc. FLAG^^ (DYKDDDDK) tfC^iglCifr&bfc Humanin ^^^> 0 ^MHN£ 
3- K"TS pFLAG>^X^ F (pHNGfc<fctfpHNA) tt, pHN*6 Quick Change Sit 
e-direc ted Mutagenesis Kit (Stratagene) SM^TfllSS Ufc. 



t^^U^^f Ftt* Peptide Inc. T?-&J«U 95%J£A_hlC3fiK Ufcfctf) £JB 

jfrFLAGStfrte Eastman Kodak (112^ J 9 D Cat. #IB13010) 
fr&lALfe. A/8 1-43 « BACHEM (Cat. #H-1586) iUfAbfeo «&0>t*l6tt 

[0 0 3 5] 

«fuf2*£4xfc Fllfflflg (Platika, D. et al. (1985) Proc. Natl. Acad. Sc 



i. U.S.A. 82, 3499-3503) fcfc. 18%9 S/»ilJft»(FBS)fi J:tf«:*«JtS:*tr H 
amF 12 gJftTttttbfc, — 1-JLtC 7X10 4 l *J ^}bm\\m t&&&- 
18% FBSSr^fr HamF-12 ©JfiTr 12— 16Sr|ffl«HI FADite^ fea— F 
tfi^7X5Kfc, HNftn-F-r«^9^5 KfcRIC. U #7 * a >*C J: U 
M««T3Mh7>X7i^M (FAD cDNA Jg^y^^F Ug, HN 
cDNA $&%7^7.^ F Lipof ectAMINE 4m U Plusf$^ 8 a* 1) , 18% FBS 

fc*tf HamF-12 «*T 2 Lfc. * 10% FBSfc^tf HamF-12 

#»Ki£i*U S6IC67Bjrffl*F«*l/fc. S/a >#&72l*IBlk h 

U7t>^-#»Tyfe>flCJ:y|H»JESW)tbfe. HN aKU^^F&B 

V^ISftTB. FllSHflS (69x^1/- h-hT* 7X10 4 /*>:c;i/) »Cliil*##tt 
TT*±fa^H«^C Fkm&*Z31%mh^>*7^? hU 18% FBSfc^tf HamF 
-12 M*e2«|WtFtl/fcft, HN *U^^Kfc*C 10% FBS£ 

^fr HamF-12 «»T 67«HWHtU h U yt>^/I/-*»T * *>f K * 9 *Hfl&5E 
SrStebfco S0Dl©FALS|B3i*»# cDNA feHI&IC h 9 7 x * hU ^O** 
«ttflU8a>IUfc*ffofc. 
[0 0 3 6] 

pHN£h:7>X7:n* M,fc Flli8l!fl§<Z)**-k?f (CM/Fll-pHN) F 
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♦ 

b (pHN lytig, LipofectAMINE 2m U Plusf$^ 4*tk) > 18% FBSfc-^tf HamF-12 
i&JfeT'2B£l3ig#bfe„ ^<D^«$: 10% FBS£-£if HamF-12 igiSKSmu 
3lDK67l$iipg*Lfc D Z1CD^#^?: llHl^8il«?bT CM/Fll-pHN tlfc. 
CM/Fll-pHN, CM/Fll-pHNG, ££0= CM/Fll-pHNA (D>f i» J y hJSWT-tt, * 
MMMV*^mmmmz7nnrr-1f>(y\zv:*--h>7T}V (Boehringer Mannh 
eim, Cat. #1697498 ; 2«1CD*{C1^S:^*> &M<D 1/25 WSrSsiDbfe) 

Tris/Tricine^l/S^Krtt, «l9iB*Snfc <fc 3 tCifJofc (Schagger, 
H. and von Jagow, G. (1987) Analytical Biochemistry 166, 168-179) „ 
[0 0 3 7] 

Fll/EcR/V642I ffiMlt. X ? # >f y V642I APP 181^5X5 KSrffl 

^TSfitt. *-T, PiZm^VZ- pVgRXR (Invitrogen) & Fll3ffl38(C#A 
b> ^JUcgKZeocinii^cj: x*^y>g«# EcR i: l/^ J -f KXgsgt 

& rxr <Dmti* $i iL \ zmm $ m-*z> nmm (fh/ecr m js) fc«:ftbfe. 

tT-©X^^-fy>f5^:gB?fJ5:^1-S pIND (Invitrogen) {C V642I A 

PP cDNA SJfAU Fll/EcR«JBStc h7>X7x^ hbfe*, G418jI#lS:ff o 
. P8l?##?f;:J:y. F11/ECR/V642I jjUBflSfc ? n -x> f b fe„ Fll/EcR/V642I 
tttt, 18% FBS^^Rfc^fr HamF-12 miTe«#b2i. 4T>f y>«a© 
IfrtC. «Hfl§S: 10% FBS#&T^ 24 B£|Si§#bfe. 10% FBS#£TT' 48 

~72 B#fg, i8HB§ : &xi'#'>f (40 /iM Ponasterone; Invitrogen C 

at. #H101-01) . X#$V V>«lB|lCf5:^bT> =&Fll/EcR/V642I *HflST'iffflfl&5E 

^fltfOlllBEOti&lttNIft 72 H»HT* 60-70%, mm®. 96 
■*WTf80~80%»c*Lfc. Fll/EcR/V642I «BBS©3ICS£RlIfe#*r«, S5i£flE*£ 
ftT^S (SfgimS## PCT/JP99/04771#flg) . 
[0 0 3 8] 

X?**>f y^&JSvfc Fll/EcR^ro^T'tt, Fll/EcRjjSfflfigfc 6 V ^A>7 V 
- MC 7X10 4 />?i;H-it, 18% FBSSr-g-tf HamF-12 i&ifiT 12—16 B||SIig 
§£U x^^y^fUgM^X^ K l*«fc#aT*. HNSrn- Kf€»y 

=?x^K i« £&ic, ifii»^#^TT-±fBi:i^«Hc3#Elh^>x-7i^ h b 
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£ D 18% FBSSr^fr HamF-12 fgifiT* 12-16 I*|ffl«*l/fc«L iffflB§S:10% FBS£ 

HamF-12 Igtffil? 2 BjpHJfittSU x##W> (Ponasterone) S:«*tC^JP 
bfc 40/CiM) o x^df>f V>T«aft72#IBT*©«IJB5ES:»lJfebfe. « 

A HN #y/<:??K&AvvkftK?tt. ftlttic FAMtfi^fciMBMPttTTS* 

tSH^JCh^^^^o:^ hU 18% FBSSr^fr HamF-12 Jgtffi-e 12—16 B#fS«* 
U #*&jg;g(Z> HN 7$Vj<2±£Z, 1QX FB££^£ HamF-12 Jgfl&T 2 MfrEHft 
#U 40mM <£> Ponasterone i&^iSlCgsillbfco X^ #>f V >T#LS1£72Bf 

•ecDSBiSjES:. hu;t>>r;i/-sns7^t>f ic <t y anjgbfco hd/scabs^ Q79 c 

[0 0 3 9] 

Sumitimo Bakelite) Tr£AfuiB*2 *l£ J: 5 IC^fo £: (Eksioglu, Y. Z. et ah 
(1994) Brain Res. 644, 282-90) . g3S?L£#g (1 .25X 10 b /^7 250 # 1 

fgJfl/frx;iQ te> 10nM*fc.B:10MM<P sHN Jf'J^/ f Ktf feT A fcUM^ T" 

-e 16 bsih:/^ bSrfrvv mv^&(D shnjhu^^ F©#4Ti 

fctt^NSpftTT?* 25^M<Z) A0 1-43 7? 24—72 I$IS&3£:??o fco *af^«*#S 
tt, l^*»»Cff^— Jft»a««^%«*S:3»&fe«>, A01-43 lC<i:£*Hfl&<£> 

ifCffofc- if, *V^*0>** (125/U) £J§T£o fit, 
50mM <Z) A/3 1-43 ^SfctC^bfcSCD sHN £*if;P«>fitf>T V*fc:*r»fc**fi 1 

[0 0 4 0] 

!ffi«?£jC SO^lCD 0.4% h VA>7JV-mWL (Sigma, Cat. #T-8154) ( 
0.08%) . iSt^lfec hUA>^-»»[S:JnAT^63d««K: 

o LDHryfe>ftt. #a&**bfe** 6^is*>^/u>yur. * 

y h (LDH-Cy to toxic Test; Wako Pure Chemical Industries, Cat. #299-50601 
) fcJSlfVtfjofc. *^/"fe>f >SSfttt. «IMB*S*lfcJ:3*Cl/T*rofc (Bozy 
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czko-Coyne,D. et al. (1993) Journal of Neuroscience Methods 50, 205-216 
) „ ffi^JC ti. 6ti]i<D Calcein-AM {3* ,6* -Di-(0-acetyl)-2' ,7* -bis [N,N-bis(c 
arboxynethyl)aKinomethyl] fluorescein, t traacetoxyaethyl ester; Dojindo, 
Cat. #349-07201} fcflrftMfcBDU Calcein-AM jQM& 30 dJH±»»bT* 
6««**«HCJ:y*it <ex=490ra f e B =515nin) 

*fctt««fcfc»J«Lfcfe©-e**. ttttWtfrTfH: Student <Z) t tfcJESr^o fc 

[0 0 4 1] 
[HlMl] HunaninCD^ 
Fll*JBtt, E17.50>9? h ^ V ^ X ttftf NTG18 £#HJi& 

l^«ffi3iS^ «f««ll#Sa)79EflSilfll : E5 s ^'eft« (Platika, D. 
et aX (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 3499-3503) ~ &1tmWL& 

bTV^ (Platika, D. et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 34 
99-3503) 0 *$&m#l*> SmcO FADSgite^T'&5 V642I/F/G APP £r3— K 

cDNA * FllfflfigiC h^>X"7x.^ h<r&^£lCJ;U. APPtf) V642 
<D-«»fe»a#IBlB5E€:3IS3ar-rii:S:ftmbfc (Yamatsuji, T. et al. ( 
1996) Science 272, 1349-1352) 0 * ZT*$iBW#l*> *iBB&38S tlfcx. ? #>f 
VyM^^h (No, D. et al. (1996) Proc. Natl. Acad. Sci. U.S.A. 93, 3346- 
51) £JBV^ V642I k??*mmT*%Z>ni2 U-XDmm*fT^tc a £i\ X 

zf^vy&mwh rxr (DmrnzmmmL-tz mzu-y cfh/ecr) 

U r^BBic. x^^y>««B>B©«I«ITK«*ftfc hsv ^d^e-^- 

*C<fc *l£ V642I APP cDNA 5:3- PIND-V642I APP ZgfelZh^ 

yxy*?isB>~?£Z.£lZ£t)^ V642I APP(D?8^£S§^£;r£#T*££ Fl 

mmzm&vt=. 0 z.o^^izLxmxL^ntc^u-y fh/ecr/v642i mmt, 

t(D*<£X*\Z V642I APP ZVZt/uifftmVft^tf. *9 9<i V 2/»*Cj: y V6 

421 app feann»JB'r«c:t3ya*»6*ife. -t itx^^ v >&jsjc/s^b 

T> #Fll/EcR/V642HUJBT?j|ilI»5E#«»atl, £Fll/EcR/V642 MA* 0«flflS^E 
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<Ditm*KM%. 72 mm*v 60—70%. 96 mm-e80~90%\cmLt=. o 

[0 0 4 2] 

rn^<a*Hfl§£JS^T. D'Adamio £ (D' Adamio, L. et ai. (1997) Semiiu I 
mmunol. 9, 17-23) K <fc *J Ha56£ tlfc*86Kia*WJC«V^«« -ttlKHKEfc 
iD^fc rfxh7y^^y-^^j £*Tofc 0 *»W#tt*-f. F11/ECR/V6 

firoWAKWjWBSSI^^*- pEF-BOS £fflV^#S5bfc) (Mizushima and N 
agata, 1990, Nucleic Acids Res. 18: 5322) Zb^y^y *9 hU d(Z>itBlfi 
£x**f>f y>U 72 4*»ofe«JB*6^9^^ FfcHNKLfe. 

£<BjBf£&3|g|ftyigU »*»IC»250*n->©^9X5 Ffc#fc. 

>tt2wc*n;*/\>f ^yy>fXt5 36 co^;i/-ytc^«$ti^o *^^:#vn 

-r^^n-^ttHft^-rsi:. Wnt-13 <Z)#n- F*«2:»Htt** *J> 

3 v K£fl* ^ h n > K U T 16S UaKy-Z* RNA tffiHtt^feU. C*«lC*yA 
M«&»o»^BBJ0^&&-6cDNAS:n- KLtv^fc (01) . n - ><Z)K#I 
Sr^bfcCD-&, ^D->03h7^7x^^a>^ V642I APP cDNA £ 
l>7>^7x^Mfc Fii m<DiWJB«ft**K:«r«t-srfc^e&^K:o 

421 APPKJ:9IK»a*l«*MftU^*a- , r**SttU:. «r»i&24T ^ 7 
aKU^^F rMAPRGFSCLLLLTSEIDLPVKRRAj (ffl#I*# : 4) S3-KtS 75b 
p ^^-fy ij ^ -7 A (ORF) (5' -ATGGCTCCACGAGGGTTCAGCTGTCTCT 

TACTTTTAACCAGTGAAATTGACCTGCCCGTGAAGAGGCGGGCATGA-3 , /ffi#J## : 3 ) IC J: *J 
3-FSftTVx*£fc#WBUfc. rCDdMPft Humanin (HN) fc* 

[0 0 4 3] 

[ftlli « 2 ] ADite^- j: U B* a n s 3fflflS?E K W * * * n - > © «r ««r 
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Fll/EcR jfflBg (EcRtRXR£ fcgffetC 18311- £ Fll ^n->T% 

{CV642I APP Srn-K-r^ pIND fc-ilffrl;: 1> 9 7:c ? h Life i: .r 3 
, X? jf-f y>©##&T (V642I APP T'tt- 72^a^tCifeti 20% 

©SBflS#lfflS§?E£:jgr LfcODtC^fU x?;Jf>f V>©#£T (V642I APP ^il^ 

#) ^sku^m^- (5o~6o%) <Dfflmi)mm?E&mz.Ltzm2) . fh 

/EcR ifffiflgtC, V642I APP £ 3 - Kf SpINDJCfltl*., DT63 £3-1^.5 pEF-BOS 

mznzmmttvjite&mMm&z'tx&frvf-. ztititttmmz, p ef-bos 

. DT171 £3-K"f-& PEF-BOS SIilCh5>X7ii' Mfc^iCti 



FA nag^ (V 6 4 2 1 APP, NL APP. M1 4 6L PS 1. N141I PS 2) -tejHJJf#- 



3tlS#^«5E«CSW€> DT63 ©S&Jil&jSbTfcy, =&ADil^S: 3 - Kt§ 
pcDNA ©— jg6!lh9>X7ii'i'3>^!tCfeW5|l^mT*feSo V642I APP, 
NL APP, M146L PS-1, tfclt N141I PS-2 cDNA F"f & pcDNA 0^1**1** 

iCfln*, ^©pEF-BOS 5: Fll »3 h5>^7i^i/a>Lfei^ 72B#ra 
©>f ^a^-S/a^tCfcU 50~70%©»ft« 5 IBB56S:i8il/fc. d©^frfc 
feW -5 h9>*7:c*S/3>©^tt^60~70%T&Sfc«>, #FAMt^£$8 
JB-TSlHBaoD^gp^^, h5>X7i^hf 72 tfWTlM&JE&jgrOfcSfcK: 
45. FllJffllSJC, #FADae^-tCiDA. DT635r3-K1"5 pEF-BOS &h^>^ 

7i?Mfel^ JBBJEo*»tt*WK:iqrjLe>*ife. rfflrttt, DT63 #4 

-r53££^UTV>.g> 0 @4 tt, Humanin 0D£S2#) DT?n->^, 
£gB#J£#i:;6e^flS£> DT*n-> (DT29, DT44, £<fctf DT171) ©$&jH&a*-f 
. £ Huaanin ffl^iJS: n - & V n - >T*&£ DT29 fc«fctf DT44 T'«, V642I 
APPlCfc Vmm2ft£mMfE<DmW*Wffltfm&bftt=.1)\ Huaanin ffl ATG 3 
K>fcftfc&t* DT171 T'«, V642I APPiCfc »J ft* 3 4l« HOPE & y > * =T-#--f 
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X^£f£jattig#>'?>;n&frofe= Zltlfb©^-*^ Hunanin #3 - Kt8 ORF 
[0 0 4 4] 

CHigPJ3] AWte^-CJ:y«#3*l*«IJB?EK:fe»* Humanin <Z>#|lffiI# 

Jg 

-£;i7?:fc?gtj8#tt, Humanin cDNAS: pFLAG # —sW? V D - — > f (pHN 
) U V642I APP, NL-APP, M146L PS-U fc-fctf H141I PS-2©£- * IC <fc S 
JSJBK**** PHN «D»*&E*ii^fe. ^MZftt-MV. FUfflmztt-?2> PHN 

i^#tt5:»M$-&fe (0 5) . 3±4 XJStttt. pHN {CJrU&ADil 

^©^a^lWajlfcZhlCiS*©^*^,, &1f&£>, pHN©3h^>X 

7i?j/ 3 >ii cNv^n ; e-^-{cj:y^^--& egfp ©««%JEfl:a*ft*» . 
- _ >t.;i^a> ' :> (r jh-ws) . j rerttfe pHN u.. rat; cmv y 

n =e - # - 5§m 2 ti -5 ^FADite^-©^ Sr^-ffc £ -ft* v > d £ tfa* 3 Ixfc 

3&tC, V642I APP, NL-APP, N141I PS-2 ©-fA;^n-yf 

-f >^*tCJ;oT%;. #»e^ffl^lC PHN fflnl>7>X7i^ J/a>Wf tA/ 
Hi*#£-^x.&^3£:#5£lS2;ft£: . r©flB£©«ST% pHN£ 

N7>^7xf bbfc Fll ffl|g©«SI±?t (CM/Fll-pHN) tCtt, V642I APP tC 

AuwaifanftWJSjE&^KWiai^stStt^ftsrtj^flBUfc. cm/fh-phn 

##TT' V642I APP ?:h7>X7x?Mfe FlUHJfcTB:, CM/Fll-pHN##« 
TT? V642I APP £ h5^7i? h bfe«IBSlCjt^> «9fl&5E#;f bfc 

(0 6) . dtltt, pHN^&we^lCfcy^DSjKU^^Kti, CH/Fll-pHN* 
(C^$tl-5ri:S:^bTVN«.o H7tt, CM/Fll-pHN*© HN ©&gi;EJSffi£: 
mFLAGffiftT*W^£iji£|||£^LT^.5. CM/Fll-pHN tt, HN ©ft-SSfSffifc^f 

3-4 kDa©#-©A> FSr^Az-efc 1 ;. FLAGHft-^HN tl&^M (3837 

Da) K-SfcLTHfc,, FLAGgfe^-HN^U^^K (MAPRGFSCLLLLTSEIDLPVKRR 

A DYKDDDDK : TBI* FLAG* $0 (BJ#I## : 5) Srffl ^T^S**:^ 
HNli CM/Fll-pHN *fC 8~9*iM ©ig£T*S§3l2 tlT US r £tft>fr^> fe= 3ft 
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tOfcUltiU Humaiun « pHN ft*«±»*JCd»a *l* £ £ S:^ L 

[0 0 4 5] 

[*1B«4] V642I AFP(Cj:>J|ISan«iRa0EK:£tr&#A Huaanin tKU 

*»qg#tt»CK:, HN sKU^^F MAPRGFSCLLLLTSE I DLPVKRRA (ggfll# 

4) £<&j£U V642I APP IC <fc *Jii#£ tl-5#@«?EiC S^T, ZCDsKU 
^^KtWB^&lDiLfetl^fPSSrW^fe. F11««IC V642I APP cDNA 
£ h7>X7x^ hU 10^M CD<&$ HN aKU^^K (sHN) #£TT'*g#b 

V642I APP ^J:U««3tl«Mtt%ttflA»KC||J«!ld4ife (H8) . 10 
nM SHN ^ttS^^»M«:^i-<Z)^T*fcofc*\ IV«^»Stt v t« sHN 
iCtfc^bT&U. 1—10 AtM ©l^/l/7?^£fc»1H*C3*L&, IC 5Q ttttJ&lOOnM 
"^feo^o rCDTUHgSftHH:, CH/Fll-pHN*fc#»S*lfc HN # HUIKD!/"* 
JLlS VB4 7.T AP P C 4u UJ S*h M ^- &»^^ 

6„ HN U *»72»nt:}^WT, *3&»*C lO^M CD 

U^;i/lc*-eJgfe3fcS:#i«*tSi:. V642I APP J: vmt&£th$>mM¥E<D C 

(0 6) 0 

[0 0 4 6] 

CHJgM5] V642I APPK:iy»»Stl«»lD»?ElCfe»6 Hiwanin 

/KU^^F^bT S14G (MAPRGFSCLLLLTGE I DLPVKRRA : T 
»0>GttS*6«|fcStlTV^ ; HNG^-f) dBW»* : 6) £JSV*££. V642I 

app izzymmztizmmjeizttL. ionmT<z>mmzis^x$z±&T>*3 

^>r x^itfsg&fetu ic 50 tt»ioopM-e*ofc« ;i*uc*fbx. csa hn tfu 

F (MAPRGFSALLLLTSEIDLPVKRRA : T»©AliCfr bB&SJlfc ; HNA^^t* 
) 7) » 100/xM £T'CDSgglCfcV>T, V642I APP IC J: »J 11*3*1 
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. 8&(D Cys Sr^Lfe HN (Z)^V- (C8-C8 HN) ICi U & fcS* 

C8-C8 HN tf)T>#:i^>f XflMBtf) U^/Mi. xG ^ CD HN £ HNA(Z)* 
rairfeofco £fc> »H8»K1; HN (DC*«0> KRRA £ AAAA (CSIIIbfeMtt 
tt, 7C*£> HNsKU^C^ Ki:H«l©f^ffilBS:5%bfeo r*l&<D*8Stt. Humanin 

[0 0 4 7] 

[SSJ6«6] ADae^-tCjzy^StlSaiBajEtCfe^S Humanin 

#ac. ffiCDADJte?. f NL-APP. M146L PS-1, N141I PS-2 IC 

&VMi&Ztl2>ffiB&y£lZtt't2>&f$. HNG (sHNG) fejfctf^ HNA (sHNA) (DS&JH 
SrW-^fc., H9 |C^L/fc*^K:, ft* <D sHN ttV^ft(DAD»e^ ICEV^T %W 

iWftJE^T^*^^ Xb&^ofco r*UC*fU sHNG tt lOnM ***lJ:y<£ 
V*««T». ^FADit^tC^^Mffi^^fflMi-^^^tSfS^^bT^^o 3*1 
«U Humanin tf)ff^g& S14G ©BtfclCj: »J 100*&1000|BPK:*»6*l&r il 
bTV*£ 0 V642I APP JC J: U Sl#a tlS»lfi?E{C>a"r-S sHNG (BflsJB &-&feiirT 
tiSi:, sHNG \t 10nM «T0>g«^ 4l©Sft6it>f ^© FADH^^ 

[0 0 4 8] 

[30609 7] Humanin <fc * 9 -CD^AIC J: 

*J*#y"C:/* K-e#&tlfe«r-* #Cfc HNG ifctt HNA 

3-Ft$^7X^ F PHNG pHNA ) <Z)*Bfl&^1fflS&*5:. PH 

N^JtSbT^^feo 0 1 0lC^b£J:5tC> pHNGOH h^>X^ai^i/3>li 
. pHNCD»^fcH«K:. 4it^T© AD J: V WSft«MBE*3ft£ 

«fflbfc 0 itii:tt»Ba»Jc. pHNACon h^>x^^^^/a HNAjKU 
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■r, ^-rti© ad ae-T-tcj:»;**s*ie<Hfi?B*»*ii«ba:*»ofe (07) . hn 

^KO^jgffi^-SCDfttSSrX^LT^&CD^fe^-r, CM/Fll-pHNG (pHNGS: h 
5>X7i^ h LfcFllWISO«*J:m) HNG jg^tt lOnM Sr@;tT 1^5 fct 
•n?&Sr*:3:a^lT^S, rjxtC-gcbT. ■<^J^ r avhmmX'l,t. pHN 

g ?:f7^7i9 fii mm fr*><Dmm±mizit hngiku^^k***& 

10 a M -£**VCV\& (@7„ m&CD^-ftt. Humanin CD^fiS5B«lM^fS 
U^^FlC«fc^b^^zi.-^Stt, »fiftT»33IS*lfc HN cDNA lC«fcoT% 
[0 0 4 9] 

[jlMW8T Humanin ®MB?E#MH*ftjR04#JI1£ 
Humanin ©#jgg>#MiifcW 'j fr t C-j- ffUC HN cDNA HN df\J 

t^f?:tsrh*^§5*£a^. 72ig©^yiib&»o/KU^;i/3i^> Q79 

it. /\>?>hyffi (HD) &5#>f 7"©WKtta»*Iffi (spinocere 
bellar atazia; SCA) ©JfjCHlC&oTV'>£> £>*VTV>S> (Kakizuka, A. (19 

97) Curr. Opin. Neurol. 10, 285-90) . Q79©^^#S«Hfla©*iff^5ES:§[^ 
gr-r^t*^^- (Ikeda, H. et al. (1996) Nat. Genet. 13, 196-202) StV 
T^-5«te>{C, Q79 CDft&fCJ:*/ Fll ijifflflgttifflflS^Efcjgr Ufc. pHN F5>X 
7i^>>a>^ sHN jllWft Q79 <>D^lc^-r^«5:S/MC^-Sfc«5, #36*5! 

#(i 3 3 T- =fc 3 -H * 4V y >fi^* £ Jg ^fc, x?^y>jc«k*j *89i#S§ 

Q79 7"5X$ K (pDN-E/G5H-Q79) £ Fll/EcR jfiflfl&lC h 9 7 a: P 
fcV»T, PDN-E/G5H-Q79 SrpFLAG £&tC Fll/EcR tti;h5^X7i^ >>a> 

LfcHitHi, x^^y>®Ji{cf5^bTiffllig5E©ii;^««*{citJDLfe (01 

1A) . Fll/EcR mmiZ.. PDN-E/G5H-Q79 £ pHN, P HNG. tfctt pHNA tm^b 
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Hffi5B#S!*s*i;fc. 3*uc*fu i^^v^icj: V642i app 

NL-APP ©|8^tC«fe*;§l^@^3IX^ Fll/EcR |fflflS©ifflfl&5E«, pHN©3 
h5>x-7^^i/3>tc«fcUS&»e?J{CffllM34xfe (01 IB) . sHN feffiv^fc^ 
IfclC&VtTfe, Q79(CJ:y*#S*i*lHfi3Etti1I1Bajn.a:^-3fc (01 1C) . Fl 
1/EcR fflffil,Z pDN-E/G5H-Q79 5: h7>X7i? Mfei^. 4 «©FAD»IS^C 
Jc£> Fll/EcR fflflSOOTBS^ES: sHN -fr sHNG g^gajCjgg^gjSgjgg sHN, sH 
NG. Ifefcfct sHNA ©^TlCfcVT^, 3¥&&TlCl3VZ>m&tm&. x^^Jf-f 

[0 0 5 0] 

WLM'&mmm^.mmmtm. (familial amyotrophic lateral 
sclerosis; FALS) lCg§j*bfc CulZ*&M l &X- F^XA^-lf ( 

S0D1) © A4T> G85R, ^fctt G93A ^MflUC J: »J ff^3;tx£#i!£ifflB§?EfC*f-f-5 
Humanin ^ ^taX fc. FATSWjg S0D1 &ftW&WKmWWgMW& 

ffi-frhV^PiftfttnaSgr (Rabizadeh. S el al flflflR) Proc N afl Ar.ad Sc.i- 
U.S.A. 92, 3024-8; Ghadge, G. D. et al. (1997) J. Neurosci. 17, 8756-66 

) t— stbT. .r*ie>-f ^t©^^mc£^t. -en-eticD^M^srjg^-r-s c 

DNA £ Fll SlfflflgtC h7>^7xf h-rsrhlCi »J, *«{C*fflflS56#5l£;g.r 
Stlfco -?LT, #SODl^S«e^Cj0n*.> PHN& Fll iffifigicn h7>X7ii- 
Mfei^f*. ^©lSv^lia5EA ? ^StVfe (H12A) . HI 2B(C^b£ 
iolZ. 10O*iM ©sHN, sHNG. sHNA ©V^JUC iott). =& FALSRJil 

sodi &Sk\z&&ffiMrt<nmM&WMl*mito*>titefr^t~. rti&w^-^tt. h 

umanin li FAD Jl^lC J: »JMStl«lllKl9Eltlfffll««:MK:t-«nClAti«l 
fctStt-fftStf, HD/SCA Sfeli FALS »e^fC <fc-5iii8S?EK:tt#tgb&V^ £ 
Sr^lgbT^S*;. Humanin cDNA fcitf Humanin *K U F©T > # X 

[00 5 1] 

L$*mm9] *tfWft*#©»»JECa3»* Humanin ©«!«?&* 
*«W#«*«:IC, Humanin (CiS. «Jtt*g*IWi&©ADtC»&-t £««^e> 
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(Selkoe, D. J. (1994) J. Neuropathol. Exp. Neurol. 53, 438-47; Cunnings 
, J. L. et al. (1998) Neurology 51, S2-17; discussion S65-67) „ A/S&JI 
tt.®tt%mnm<!>ffiMK%:3\Z1&Z-tZt1>m'&2tlX^& (Loo, D. T. et al 
. (1993) Proc. Natl. Acad. Sci. U.S.A. 90, 7951-7955) „ Bl 3(C^-j-J:o 
3Uft*gil.fee#ii£?: 25/iM CDA/3 1-43 T? 48~72Kf^ai" f> N2ir^U 
h©#&T£fc«##&TK:T, ttiR®JI$itX<ft: (dystrophic neuritic 
changes) £#e>J£«5fcifflig5E#§l£jg:i£ftfe (@ 1 3 33«fctf 1 4 ;N2-tJ-^U 

^>hffl*#4TCD««iMi 3a) . toKmmwmz io^m © shn T~m&m 

hu jsy7A,-mi&-cmfevt~fflmttt. mmti^tk&^tir=. ldh ic^um^ 
bfcanfla«*tt, A/3i-43tc«fcyjf;&nLfc#, iom»jw±© shn jaa^XiT n 

m < Z>£.1f&m-* Ztx ' b <Z)ffiffl$ * - »/i -ft Wtt a ft fe I' < A > BH fc b fc.. 
HCfeftl*, lOOng/.l © NGF tt A/5 tC i y^#3ft5#&i*HB&5E«: W*3f3.- 

(•?-**«&) . A/3(Ci;»J«#S*i,S#«jfflflS?E<DT>^ 
■31-'iX\Z sHN #ffl»fc$^&&tffc©K:*rLT. lO^M sHN S:»iillCi^«lC 
gLSLTfc, «J«««#S{C^S 20/tM Oih^K (etoposide) ©*« 

«P##S©«Jfla5BS:§I^^3•rr^:*^«©^^^T^^S (Nakajiaa, M. et al. (1 
994) Brain Res. 641, 350-2) „ dft ^©fclJitiU Humanin \* A/31-43 (Ci»J 

mm s * s wbmcbe ^^fl5^;^il«lT*^^^rL-^^^:^^e.#^s:^#-r^ 

. Fll Sfflfi&5:ffiVNfc AD mte*0>m8lT>mmLti(D£mmz. lOnM sHNG It, A 

e i-43c «fc s $fflflg?E J: cm*® jm&t Xft *> e> we % s ^to^ic^h l £ 

10nM sHN *fcl± IOmM sHNAtt, A/3 ©#ftlCftb$&JflS:5*$&;fro;fe ()£J&^ 
ftSil 51C^f) . i©3£:«, (Calcein) tgfeT y •fe-f (C «fc S 

*«8BS©«!IS (Hi 6) jSi^hy^^^-^T^-fe^tCfc^JESSIJig©^ 
(017) ©pf*1?5t*^e>ftfc. ^ft*)©^-**^, Hiwanin (i^d->-ffc 
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TOtSlitbt^Srt^Snife. 3^C, dJl^CD-r-**^ Humanin 

£ L T V^> & i: £ i £ g -5 o 
[0 0 5 2] 
[«l¥!©8&*] 

ij&^-TS/KU^^ K Humanin #««3*lfe 0 &jKU Ktt, 4«OAD 

fe*-r*ti«>T©«-tpT»»;. ?u-y<tzi\fewmffiMKis^-c. V642i app 
. nl-app, ps-mskfo. %>&tf?s-2%£mmz£z>Mffim*, tvxwttmmwm 

\Z&\,\X A/3 1-43 IC J: SMftlEfcT >*=T:f--r XT? £-5. BE 
"9 h'7AS:#oU^.^ra.-HrFH;rtl.^t*^<"ll^34xTV 1 >Jav^o 4§tC, HNG 

jSffiOfi,^f)%tMtfe5. r©ff^J3fKy Humanin, Sit* 

[0 0 5 3] 

m?<m 

SEQUENCE LISTING 

<110> Keio University 

<120> Humanin, a novel polypeptide that protects neuronal 
death 
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<130> KUV-102 

<140> 
<141> 

<160> 7 



<170> Patentln Ver. 2.0 

<210> 1 
<211> 85 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized Hiuanin sense priner 

<400> 1 

aattcaccat ggctccacga gggttcagct gtctcttact tttaaccagt gaaattgacc 60 
tgcccgtgaa gaggcgggca ggtac 85 

<210> 2 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized Human in ant i sense primer 

<400> 2 

ctgcccgcct cttcacgggc aggtcaattt cactggttaa aagtaagaga cagctgaacc 60 



ctcgtggagc catggtg 77 



<210> 3 
<211> 75 
<212> DNA - 
_<213> Hnmn sapiens 



<220> 
<221> CDS 
<222> (1)..(72) 

<400> 3 

atg get cca cga ggg ttc age tgt etc tta ctt tta acc agt gaa att 48 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 

15 10 15 

gac ctg ccc gtg aag agg egg gca tga 75 
Asp Leu Pro Val Lys Arg Arg Ala 

20 
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<210> 4 
<211> 24 
<212> PRT 

<213> Hobo sapiens 

<400> 4 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 

20 



X2 1 0 > 5 

<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized FLAG-fused Human in polypeptide 

<400> 6 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala Asp Tyr Lys Asp Asp Asp Asp Lys 

20 25 30 
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<210> 6 
<211> 24 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: HNG, S14G 
substitution of Human in 

<400> 6 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu lie 

— 1 5 TO 15 



Asp Leu Pro Val Lys Arg Arg Ala 

20 



<210> 7 
<211> 24 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: HNA, C8A 
substitution of Human in 

<400> 7 

Met Ala Pro Arg Gly Phe Ser Ala Leu Leu Leu Leu Thr Ser Glu He 
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10 



15 



Asp Leu Pro Val Lys Arg Arg Ala 

20 



mil 

Hunanin cDNA ? n - >(CfcW5. V642I APP{C J: 5 SJfig^E £ T > # S^-i X~T 

DNA$t#£, £%;RV*ffi#l (-943^ £592; 1#@©:£S& Humanin ORF ©ft$g 
(W&mzftfcV. -e©l^Wii -1 IzMVXmpiZltfc. V642I APP 

tc i y mm $ 4xs Fii/EcR Mi^m^t -r & e> ^w^ocb^-tttt 

/ Ec R i n flat e V642I APP fe=3-K-t& pIND (1ms) lgg C P pEF-BOS $ 

fcli**l^*l©DNA$r#S:=l- PEF-BOS 5: 3 B^H h 5 >X 7 i V h U & 
V»TX? *V V >T'72«fO«ia L£.„ h V A> ^/1/-SN»T y 1z "f C J: »J SJflS?E 
SrM^L/fc. pEF-BOS £ h7>^7i^ h bfeMflSi: -£*l.-?4xGDDNA»i#£ h5 

^ -$Stt#&a>o fc r i: Sr^-To 
[02] 

x*#-f V>tJ:»J«*a*i* V642I APP <0^3R(cj:6#fi|He9E(C£tt« 
DT63 iL DT171 9 U->©i«S^tBffe5„ Fll/EcR X?#>fy> 
SNiM V642I APP -7^7,$. Kil&tC, pEF-BOS. DT63, *feliDT171 (DT63i:D17 
lt± pEF-BOS {C? D->ftStlT^5) £ h 9 7 x ? M» Ponasterone ( 

i7^y» #m*fir>t=.o x***^f v>*&ji v^fc^jfiLfco x* 

fc. x^^y>«ia?:fTfc^v^%ll«fc«I^Lfeo 0W<iti7 
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1% DT63fcDT171t£Hl iC^StlTV^. 
[03] 

Fkmfe^&nmz&vmmzti&ni&mmmciswz dt63 *n-><D»« 

%St0t*feSo FllfflffilC pcDNA *fe« V642I APP. NL-APP. M146L PS-1. 
b<te N141I PCDNA fcftlC. pEF-BOS (vec) DT63 & 

n- £ pEF-BOS Zh^y^y hh 72^W«#l/fe, Mffi^S: hU^> 

[04] 

FADite^tf) h9>*:7:j:*S/a «fc* Fll *Ha<Z)«HS?B{C«W-B DT29. D 
T44, DT171 ^ D-XD^&StStfeSc 03 fcBI8»C. FllffljRK: 

pcDNA & frit V642I APP. NL-APP. M146L PS-1. b < & N141I PS-2£n-F 
pcDNA h&l^ pEF-BOS (pBOS) DT ^ n-> £3- K*T£ pEF-BOS 

tC j: tJjWfcbfe o DT29£DT 44& 0 1 lC^£*lT ^5 c 3 o CP j S gfe & Bl»fcfe >-fc- 

^-^;i/&SffiH&^OJ£^ ( F^>X:7n:# $/ a >&b. pcDNA+pBOS) 
ttJWlLTV^fe. R-|K<Z)**kB:^&< fc*3Hfjofe. 
[05] 

FAB»&?<Z>»3llC J: Vmmt<tl2>W&mMmz&VZ>, Humaninfcn- Kf * 
y^X^ K PHN ©aSSgtB^S^o FlMHBCffi't**- (pcDNA) 
V642I APP. NL-APP. M146L PS-1, * b < tt N141I PS-2& n - K"t £ pcDNA £ 
#ld. pFLAG HN £n-Ft-£ PFLAG (pHN) $:h7>X7x^M 72B£ 

ng^* b fe 0 mnae zhv a > >ou-#&y * * >f ic j: y u fe. 

[06] 

V642I APPKIJ:y»»atl*#j|i«IIlfi5ElC*W«, pHN £ F ^ > X:7 en £ F b 

feFii*B^6©*§IJ:*©#|i«»*ft«i-HT**. FliaBflSfc pcdna 
V642I APPS:3- KT£ pcDNA Srjfai* ##fiT"e 3 mffl b ^ >X 7 x i? F U 18 
%FBS£^tf HamF-12 T? 2 «rlH#§ILfc<k CM/Fll-pHN £fctt#rfi¥&«Mfc (18 
%FBSS#tf*fbV\ HamF-12) T?67BrW«# bfe B h7>X7x^iVa> 72BfO 
«JC, FU ^>^-»»T^-fe-f K:±y*WB»BS:»J6 03fe. P<0-01 tt Studen 
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[0 7] 

PHN, pHNG, *fcttpHHA £ h 7^71? h L,£Fll|fflI§©ig«±?f *l 
3 Hunain KOMS(5«5:StHt'fe5. ig#±?f (C^n^T-l? 

KO^Jta&ff^fcftfC, 0^bfcig|g© sHN-FLAG (sHN © C5|?{C DYKDDDDK 
[08] 

V642I !PPK:J:y«#a*l*#«jMttJElCfe»«, I^J&HN (sHN) 35«fctF-£©« 
jtW^*#<Z)^l*S:^-r01?$>«. o FlUjUflglC V642I APP£ n - K pcDNA & 
h^>X7i^ M, $t*&81ig© sHN (k*(D Humanin) . sHNG (S14G) , sH 
NA (C8A) , C85:^Lfc sHN ©**-fv-^ (C8-C8) „ fcitf C*© KRRA S: AA 
AA t CgjfeLfe. sHN (KRRA21/22/23/24AAAA) t'ggbfc. h?>X7x^->3> 

[09] 

f6©AD»£^- (M146L PS-1, N141I PS-2. *t=.\* NL-APP) ICt »Jf§&2*l,& 
WM^flS^EtC^^^^HNfe.ttf^^SfieWfl^ (sHN, sHNG, sHNA) 
©aSSitiffeS. 08£HfillC, M146L PS-1, N141I PS-2, NL-AP 
P cDNA Jh7>X7ii'Mfc Fll mMZ. &*tkmm<D sHN (tg*© Human 
in) , sHNG (S14G) , ttcit sHNA (C8A) T&Jlbfc. h5^7i^i/3> 7 

[010] 

FAD®e^©^tC«fc»;^#$tiS#@«MStCfe^S pHN, pHNG, pHNA 
©M&at0T'fe5. FlHMHCffi***- (pcDNA) ifctt V642I APP. NL- 
APP, M146L PS-1, =fcb<te N141I PS-2&3- Kf-S pcDNA £#tC. pFLAG * 
fett HN Srn-K-TS pFLAG (pHN, pHNG, pHNA) £ h 9 > x ? h b 

[011] 
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*<n%m. iftSl^ffc©®*© ^ft 5: ^"t 0 T? & & ■ 

A: X;7*Vy>T*$83ISPg£*l& Q79 £ J: y f§# £ *V 5 WfeNHflS^;: 33tf S 
, pHN, pHNG. pHNA Fll/EcR jjfflfl&tC, 9<iWW& 

iQ79»a/^*-J:«K, (pFLAG) . PHN, pHNG, %b< 

tt pHNAft h ij'M, X» jf>f V^^aT^fett^ff^ET-g 72^W« 

B: I^^y>t^if^tl5 NL-APP V642I APP |Cj:»;ff¥3*l 

^»@aBfl§5ElCfcW€>> pHN©:2 b^>X7:n*$va>lCJ:£*S&*#fW3&S= A 
£HC*frT», Fll/EcR ifflfiatC, x.{r#4Vynmm NL-APP V642I AP 

P >f^X$ K£:&IC. pFLAG PHN ?:b7i'^7i?M, x.9#<(yy 

C: X » j f^f V>T%^^atlS Q70 ( C«fc 'Jfgigg ft 5 fflgi l BlIB^ d3 
, sHN, sHNG. Sfett sHNA <D^©^*B 0 Fll/EcR jfflfl&tC, X^^f-fV>^# 
§5 Q79 K?:F7>Z7i^ hU l^M © sHN, sHNG, ifctt sHNA H 

jail, ^©^x^^y^&aiftfTofco x*#y y yym<n 72 b£ISI&, ffl 

[01 2] 

FALSHasOD 1^M# »C J: »J a tl * #a»«0E K W 6 HM «fc * © «3i » 

g§ig#;©3&J|l©*C$tl ftaVT BUT? & * . 

A: FALSWj*S0DlSEM*G)^tCJ:»JSI^S*l-5#iSlffllS5EfC^W*, pHN©3 
h5>X7i{'S/a>©»*©**. Fll aiflgtC. FALS&jft&JI S0D1 (S0D1 © 
A4T, G85R, £ &BG93A XJlft) ft 3- P** pEF-BOSh&K, ^9 9- (p 
FLAG) , *fctt PHN ft h7>X7i9 Mfe. »«0E& h U 7t>:7/I/-SHfcT 

B: FALSBB3tSODUE«<KO»3S»CJ:»J«»S*l*#»lBtt?6KfiW6, sHN, sH 
RG. Sifcl* sHNA ©Sfr*©**^ Fll mmz. A4T. G85R, *fc(*G93A S0D1 ft 
3- h*f5 pEF-BOSft b^iVX?!? hb, 100/tiM © sHN> sHNG> sHNA 



ffliEff 2000-3085380 



1 1—2 64 6 7 9 
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[013] 

Ai8i-43 ict vmmz*iz>®ttmmwm<DMB&mzisrtz> hn jku^^k ( 

sHN) ©MiattHt^S. l50f^«*^K#igS:> sHN <D#£T£ 
T*e 25aiM CD A j3 1-43 7? 72 BflSfllJILfeo "A/J 1-43+ 10 #M sHN" T-Bu A/3 1 
-43 gigCD 16 IgfgtgtC 10 CD sHN 1 EI^P bfc, "Ag 1-43+ >10 /zM sHN 
" "ei±. 10/tM CD sHN £4 HI (HUB : A01-43 gtSCD 16 BtfSttu 2®B : A 
P 1-43 #PIB£, 3 mg : A /8 1-43 fltJlCD 24 B£|gJ^ 4 IHg : A 0 1-43 gtJiCD 
48 BIISSO SsiUbfc. 

A/S^SCD 72 B#|?3#UCiSO§?E5: h UrS>^-SP»Tyfe-f (C«t»Ji!iSbfe 
. fflfi§«W«&««tt>^CD LDH CDjfcaHCJ;»J^#-b£,, SS^tt N2-tf-:/U;* 
> h CD##T (b) 3: fc tt###T (a) T-=fTo fc. £-fggfctt 2 o CD#«|«*I * ffl V* T 
ffW -eCD^&atbfc. B«CD^mS:^^< t% 3 Etfjo fe i: £ 3, S.E.«*f 

[014] 

ajsi-43 K£>jmmzixz>%}ttmmwm<DmMmzjsvz> shn cd^st^-t 
&mmmm.m»x-&&. ®ttmm&tiwmz: shn cd#«t oio^m) 013 

tl^CD lOAtM sHN 4IHCD#tJI) £ fcfcfc^&T - ?? 25mM CDA/S1-43 t- 72 © 
[01 5] 

a/ji-43 izzvmmzti&iDttmmwmoMmmzisvz shn. shng. 

sHNA CDS&*$:^fiffiMmi«^T'feSo fS*tl»fcItf?««:;Sbfc. N2-y-^U 
*>hCD#£T, sHN (10nM, 10*iM) , 10nM sHNG. tfeli 

lO/tM sHNA CD#«T*fett^#«TT* 25mM CDAjSl-43 T* 72 B?IS#t3ILfc,, 
rtie>CD^T*li, 0^Lfc«^SCD HN jKU^^K* A/3 1-43 &3ICD 16 

ts^ic lia^iiibfc. h«cd^&^^< i:=t 3ia^fofc*^ n-rn*»H*t 

CDfctfll£«fc„ 
[016] 

A /3 1-43 lC<t»J^$^^*!J^##igCDaBBS5ElCj3^-5 sHN. sHNG. ifett 
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